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(22) 05.12.84 

? (46) 15. 11.86. Bkui. # 42 

(71) BejiopyccKHft opfleHa TpyffOBoro 
KpacHoro 3HaMeHH TexHOJioriraecKHH 
HHCTHTyT hm. CM. Kiip ob a h Banopyc- 
CKHft opneHa Tpy^oBoro Kpacnoro 3na- 
MeHH HaytiHo-HccjieAOBarejibCKHfi hhcth— 
TyT no^BOBeAeHHH h arpoxHMHH 

(72) C.B. ILnbimeBCKHH, H.H. TaBpHJiioK, 

<&.I\ BaPAHHOB H B.B. Ile^IKOBCKHH 

(53) 631.893.99(088.8) 

(56) naTeHT CUIA 3958973, 
kji. C 05. G 3/00, 1976. 

(54) CnOCOB nOJiyMEHHH K0HIJEHTPHP0BAH- 
HOrO MHKPOYflOBPEHHH 

(57) HaoSpeTeHHe othochtc* k npoH3- 
BOACTBy MHHepajibHbix yA06peHHft, b 

*iaCTHOCTH MHKpbyflO 6pGHHH, IIIHpOKO 

HcncwiBsyeMbDc b cenbCKoM xo3«£cfrBe 
Ann noBbimeHHH npoAyKTHB hoc th 6o6obwx 

H TeXHOTeCKHX KyjIbTyp, MHOrOJieTHHX 
TpaB H T.fl. UeJIb H3o6peTeHHH - CHH~ 

xeime TeMnepaTypw npouecca npH oaho- 
BpeMeHHOM coxpaHeHHH cyMMbi nHTaTenb- 
Hbix BenjecTB b yAodpeHHH. YMeHbmeHHe 
3Hepro3arpaT AOCTHraeTc* npeABapn- 
TejibHMM nonyqeHHeM pacmiaBa MeTa- 
fcocfcaTHoro CTeKJia h nocjieAyiomHM pac-r- 

BOpeHHeM B HeM COeAHHeHHH MHKP03Jie- 

mghtob • MaccoBoe cooTHouieHHe <fcoct}>aT- 
coflepxamero KOMnoneHTa h KOMnoHe HTa , 
perynnpyiomero pacTBopHMocTb mhkpo- 
! yAo6peHHH, b ^cxoAHoft mHXTe cocTaB- 



JineT 1 : (0,42-0,66) (b nepecueTe Ha 
okchah) . MeTa4)oc4)aTHoe cTeKjio nony- 
^aioT npH TeMnepaType 550-880°C. Coe- 
AHHeHHe MHKpoaneMeHTOB bboaht b 06- 
pa3ywmHHca paciuiaB ao aocthhbhhh Mac- 
coboto cooTHomeHHH pacnjiaBa CTeKJia 

H COeAHHeHHH MHKp03JieMeHT0B 1 : (0, 10- 

0,53). Ilocjie BbiAepacKH pacnnaBa b 
Te^eHne 30-60 mhh ero rpaHyjiHpywT ' 
h HSMejib^aioT . B KatiecTBe <Jioc<i>aTcoAep- 
mawx KOMnoHeHTOB HcnonbsywT (J>oc<|>op- 
Hyw KHcnoTy, OAHosaMemeHHuft fcoafcaT 
HaTpHH h/hjih xajiHH, a b Ka^ecTBe 
KOMnoHe htob , peryjinpyiantfix pacTBopn- 
MocTb , - yrjieKHCJiuft Hafpiri*, k3jihh 
hjih KaJibAHH, eAKHH HaTp , eAKoe KaJTH, 
OAH03aMemeHKbift $oc$aT hstphh hjih 
xajiHH, Kajmft xjiopHCTbiH, KajiHH Map- 
raHueBOKHCJibifi, okcha hjih thapokcha. 

KajIbAHH. COeAHHeHHH MHKpOSJieMeHTOB 

bboaht b pacnjiaB hcxoaho# CMeCH B 

BHAe TeXHOTeCKHX OKCHAOB MeAH, IJHH- 

xa, Monn6AeHa, MapraHua h Ko6aJibTa, 
MapraHueBOKHCJioro KajiHH, mojih6a6ho- 
BOKHcnoro Ko6^JibTa, KoSajibTOBoro Ke- 
Ka h jipoMbimneHHbix otxoaob, coAepaca- 
nmx okcha MeAH hjih uHHKa. IIpeAJioxeH- 
Han TexHOJiorHH noJiy^eHHH KOHueHTpH- 

pOBHHHbJX MHKpoyAOSpeHHH IIO3B0JIHeT 

CHH3HTb .TeMnepaTypy npoijecca c 
900-1400 ao 550-880*0. CHHxeHHe TeM- 
nepaTypbi iiphboaht TaKxe k yMeHbme- 
hhk) noTepb neHTaoKCHAa AH^oc^opa h 
okchaob MapraHua c otxoahqjhmh ra- 
saMH. 3 s.n. <J)-jibi, 1 Ta6ji. 
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H3o6peTeHHe othochtch k npoH3BOA~ 
CTBy MHHepajibHbix yAOdpeHHft, b MacT- 
hocth MHKpoyAoGpeiwft, koTopbie nmpo- 

KO ■ IIpHM6HHK)TCH B CeJIbCKOM X03tff*CTBe 

flJIH nOBbfflieHHH IipOAyKTHBHOCTH 6o6obwx 5 . 

h TexHHqecKHx xyjibTyp OuonHHa, nbna 
h AP-), MHorojieTHHX TpaB (KJieBepa 

H AP.) H T.A« 

IJejibw H3o6peTeHHH hbjihctch CHiDKe- 
HHe TeMnepaTypu npoijecca npH oaho- 10 
BpeMeHHOM coxpaneHHH cyMMbi nHTarejib- 
Hbix BemecTB B yflo6p£HHH. 

Uejiecoo6pa3Ho HcnbJib30BaTb b 
KauecTBe fcoafraTCOAepHamHX KOMnoHeH-- 
tob $oc$opHyio KHcnoTy, oAHOsaMemen- . 15 
Hbifl <fcoc(j>aT HaTpHH h/hjih KaJIHH. 

B KauecTBe KOMnoHeHTOB, peryriH- 

. pyiOIUHX paCTBOpHMOCTb , Heo6xoAHMO 

|Hcnojib3osaTb HaTpni* yrjieKHCJiuft, efl- 
|khh naTp, 0AH03aMenjeHHi>ift 4>oc<t>aT HaT- 20 
pHH , KajiijH yrJieKHCjiBift, 0AH03aMemeHHbift 
4)Oc$aT KajiHH, Kajmft xnopHCTbti*, eflKoe 
KajiH, KajiHH MapraHueBOKHCJibift, Kanb- 
lihh yrjieKHCJibiH, okhca KanbAHH h tha- 

POKCHA KaJIbUHH. . 25 

CoeAHHeHHH MHKpOSJieMeHTOB bbqaht 

b pacnnaB HCXOAHofi CMecH b bha£ Tex- 

HHqeCKHX OKCHA OB MeAH, IlHHKa, MOJIH6- 

AeHa, MapraHAa h Ko6anbTa; MapraH- 
AeBOKHCJioro KoSaJibTa; KoSajibTOBoro 30 
.Kexa; npoMbmuieHHoro OTxoAa, coAepaca- 
mero okcha MeAH, h npoMbmuieHHoro 
OTxoAa, coAepacamero okcha AHHKa. 
ripn 3Tom Kd6ajibTOBbra xex HMeeT cue- 
AyromcHM cocraB, Mac.%: CuO 18,15; ^ 
ZnO 37,34; CoO 13,35; Apyrne okch- 
AW h npHMecH 31,21. 06oaoKeHHbift npn 
700° C otxoa npoHSBo^CTBa opramraecKHx 



cojieB HaTpHH coAepKHT 32,79 Mac. & 
CuO, 58,93 Mac.% NaCl h 8,28 Mac.% 
APyrnx okchaob h npHMeceH. Otxoa npo 

H3BOACTBa HCKyCCTBeHHOrO BOJlOKHa, 

o6o«eHHbift npn 700° C, coAepacHT 
84,8 Mac.% oKCHAa AHHKa, a ocTanb- 
Hoe - APyrne okcham h npHMecn. 

II p H M e p. TOTOBHT EHXTy MeTa-- 

$oc(|)aTHoro CTeKJia. flnn aroro 6epyT, 
Mac.%: H 5 P0 4 (coabpkht 54% P 2 0 5 ) 
68,5; K 2 C0 3 17,2; Na £ C0 3 14,3. Mac- 
cpBbe cooTHomeHne 4>oc<J)aTcoAep*amHft 
KOMnoHeHT : pervjiHpywmHft KOMnoHeHT 
b mnxTe npH 3tom pas ho 1:0,54 (b 
jiepecveTe Ha okcham) . KoMnoneHTbi 
nepeMemHBawT h HarpeBawT ao nojiyqe- 
hhh pacnjiaBa HaTpHftKajraeBoro MeTa-/ 
^oc^aTHoro CTeKJia. IIlHXTa nepexoAHT 
b pacnjias npH 550 b C. B o6pasyio!wft- 
ch pacrnias MeTacfrocfcaTHoro CTejcna 
nopAHHMH npn nepeMemHBaHHH h noAAep- 
»aHHH TeMnepaTypw Ao6aBjiHK>T 30,61 r 
TexHH^ecKoro okcha a MeAH (MaccoBoe 
coot Home HHe pacnnaB : coeAHHeHHe mhk- 
posneMeHTa 1:0,31) . Ilocne pacTsope- 
hhh okchaA MeAH b paciuiaBe nociieAHHtf 
BbmepJKHsawT 50 mhh npn 550°C, saTeM 
rpaHyjiHpywT BbuiraaHHeM b boav h 
HSMejibMawT . IIonyqeHHbtft nopomoK koh- 
AeHTpHpoBaHHoro MeAHoro MHKpoyAo6- 
peHHH HMeeT cocTas, Mac.%: P 2 0 5 
44,91; Na 2 0 10,21; K^O 14,24; 
CuO 30,30; Apyrne okchaw 0,61. 

AnajiorH^Ho nojiyqawT kohachtphpo- 
saHHbie MHKpoyAo6peHHH APyrnx coc- 
TasoB • IIpHMepw hx nojiytieHHH npHBe- 
AeHbi b TaGjiHue. 
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TaKHM o6pa30M, npeABapnTejibHoe 
nonyMeHHe nnaBa MeTafcoafcaTHoro cTeK- 
jia h nocjieAyrauee BBejqeHHe b Hero 

COeAHHeHHft MHKpOSJieMeHTOB n03BOJWeT ! 
CHH3HTb no CpaBHeHHW C H3B6CTHblM 

cnoco6oM TeMneparypy nony^eHHH koh- 
ueHTpHpoBaHHoro MHKpoyAoSpeHHH c 
^900-1400 ao 550-800°C wih b 1,02- 
2,55 pasa npn oAHOBpeMeHHOM coxpa- 
HeHHH cyMMW nHTaTenbHbix BemecTB 
yAo6peHHH • 

KpoMe toto, CHHxemie TeMnepaTypw 
nonyMeHHH MHKpoyAoSpemtH nosBOJineT 
yMeHbniHTb noTepn b oKpyacawmyw cpeAy 
c otxoahdihmh ra3aMH neHTaoKCHAa 
AH$oc$opa h okchaob MapraHua, koto- 
pue cnocoSHU bo3 ro HHTbcn npw bucokhx 
TeMnepaTypax . 

<D o p m y ji a H3o6peTeHHH 
1 . Cnoco6 noJtyMeHHH kohachtphpo- 

BaHHOrO MHKpOyAOfipeHHH Ha OCHOBe 

$oc<$>aTHoro cTexna, BKJiKroaionprii CMerae- 
HHe fcoofcaTcoAepacanpix KOMnoHeHTOB c 
KOMnoHeHxaMH, peryjiHpywc^HMH pacTBO- 
pHMOCTb MHKpoyAo6peHKH, h coeAHHe- 
hhhmh MHxposjieMeHTOB, HarpeBaHHe 
CMecH ao ruiaBjieHHH, rpaHyjiHUHio H H3~ 
MejibMeHHe ruiaBa, oTJiH^aio- 
m h ft c h TeM, tjTo, c uenbio CHH~ 
xeHHH TeMnepaTypu npouecca npH oaho- 

BpeMeHHOM coxpaHeHHH CyMMbI nHTaT&Jlb- 

hmx BemecTB b yAo6peHHH t npeABapH- 



TejibHo CMeniHBaioT $oc$aTcoAepxamHe 
KOMnoHeHTbi h KOMiiOHe htm , peryjiHpyw- 
OtHe paCTBOpHMOCTb MHKpoyAo6peHHH t 
npH MaccoBOM cooTHome hhh 1:(0,42- 
5 0,66) b nepecueTe Ha okcham, Harpe- 
BawT ao 550-880°C h b o6pa3yiomHftcH 
pacnjiaB bboaht coeAHHeHHH MHKposne- 
MeHTOB a° Maccosoro cooTHomeHHH pac- 

jIIJiaB H CpeAHHeHHK MHKpOS JieMeHTOB 

10 1 : (0, 10-0,53) , BbwepxHBawT pacruiaB 
30-60 mhh, a saTeM rpaHyjiHpywT h hs- 
! Menb^aioT . 

2. Cnoco6 no n.t, o t ji h q a » - 
m h h c h Ten, *rro (frocfcaTCOAepacamHe 

15 ko MnoHe hth Bw6paHbi hs rpynnbi: $oc<fcop- 
nan KHcnoTa, oAHoaaMemeHHbift 4>oc<}>aT 
HaTpHH, 0AH03aMemeHHbift <feoc<i>aT KajiHH » 

3. Cnoco6 no n,1, o t ji h h a w - 

DJ H ft C H TeM, *ITO KOMnOHeHThI, 

20 peryjiHpyioapie pacTBopHMocTb, BhiGpaHbi 
H3 rpynnw: HaTpnft yrjieKHCJiuft, cakhh 
Ha Tp, oAHoaaMemeHHbift tfcoccfeaT HaTpHH , 
KajiHH yrjieKHCJibift, 0AHO3aMemeHHhift 
4>oc4>aT KaJiKH, KaJinft xjiophctuh, eAKoe 

25 KaJiH, KajiHH 7<apraHAeBOKHCJibrii, Kanb- 
AHH yrjieKHCJibift, okcha xajibAHH, tha- 

POKCHA KaJIblJHH. 

4. Cnoco6 no nJ, oTJiH^iaio- 

IH H ft C H TeM, MTO CoeAHHeHHH MHK- 

30 po3 JieMeHTOB Bbi6paHbi H3 rpynnu: okcha 

MeAH, OKCHA AHHKa, OKCHA MOJIH6AeHa, 

okcha MapraHua, okcha Ko6ajibTa, 
MapraHueBOKHcnbift KajiHft, MOjiHSAeHo- 

BO-KHCJIbtft KOGaJIbT, Ko6aJIbTOBblft KeK. 
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